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ischemia but it is found during acute ischemia in the mouse model of ischemic 
leg. Ihh and Dhh are signi¿ cantelly expressed in the healthy muscle (human 
and mouse). Unlike Shh, their expression is not signi¿ cantelly modulated in 
ischemic tissues. Ihh is expressed in particular by myocytes and by the endo-
thelial cells and Smooth Muscle cells of some vessels. Dhh is expressed by 
endothelial cells. According to the work of KJ Lavine et al, showing that 
Hedgehog signaling is necessary for the maintenance of coronary vessels, we 
hypothetized that Ihh and Dhh regulate survival of the vessels by autocrine 
action. On the other hand, a recent study shows that Ihh and Dhh stimulate 
pro angiogenic response of endothelial cells in vitro. From these results we 
consider investigating the effect of Ihh and Dhh therapies on angiogenesis 
and the repair of ischemic muscle in the murine model of hindlimb ischemia.
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Organochlorine pesticides present in the environment including agricultural 
and industrial compounds are potentially harmful to human and animal health. 
Indeed, these pesticides have been reported to play a role in the course of car-
diovascular and metabolic diseases, and in tumor development. One way to 
¿ ght against these pathologies is to improve the transport of À uid, nutrients, 
oxygen in the injured tissues by promoting angiogenesis via the activation of 
endothelial cells. Therefore, the present study was aimed to investigate the 
impact of organochlorines on cellular processes leading to angiogenesis inclu-
ding migration, proliferation and adhesion. Toxics were incubated for 24h on 
human umbilical vein endothelial cells (HUVECs) at concentrations similar 
to that found in plasma of exposed individuals or present in the environ-
ment respectively (Chlordecone: 5.10-8 and 2.10-11 M; lindane: 5.10-8 and 
7.10-12 M). VEGF (20 ng/mL) was used as a positive control.
All organochlorines tested (whatever the concentration used) increased 
endothelial cell proliferation, assessed by using CyQUANT Cell Proliferation 
Assay Kit. Moreover, all the pesticides increased migration (performed using 
Transwell migration ef¿ ciency) that was associated with enhanced MMP2 acti-
vity. Moreover, organochlorines potentiated endothelial cell adhesion (using 
crystal violet staining) through an enhancement of FAK phosphorylation and 
stress ¿ bers. None of the organochlorine tested modi¿ ed O2- production mea-
sured by electronic paramagnetic resonance technique. With regard to NO, 
low concentration of DEET, high concentration of chlordecone and lindane 
increased NO production through an enhancement of peNOS-Ser/peNOS-Thr 
ratio. All of these effects lead to the ability of pesticides to increased capillary-
like tube formation of endothelial cells. Altogether, these data highlight that 
organochlorines modulate cellular angiogenic processes without inducing oxi-
dative stress. This study underscores that in addition to their toxic effects 
on various cell type, organochlorine may affect the generation of vascular 
network that might participate to the potentiation of tumor formation.
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Polyphenols are known to possess pleiotropic effects including endothelial 
protection. The present study was designed to screen the effect of polyphe-
nolic compounds isolated from plants belonging to Clusiaceae family on the 
endothelium. These plants are known to biosynthesis xanthones and couma-
rines classes and their effect on endothelium is not assessed yet.
Firstly, we screened the capacity of 6 isolated molecules belonging to xan-
thones and coumarines classes to induce endothelial-dependent relaxation on iso-
lated mice aortic rings by myography. Endothelial NO production was assessed 
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Improvement of angiogenesis may be a promising therapy for preser-
ving heart function after myocardial infarction. Vessel growth/angiogenesis 
is controlled by many growth factors such as VEGF (Vascular Endothelial 
Growth Factor) or PDGF (Platelet Derived Growth Factor), whose receptors 
are primarily activated by tyrosine autophosphorylation after ligand binding. 
Moreover, tyrosine phosphatase PTP1B is a negative regulator of VEGF 
and PDGF signaling, as mainly shown in vascular smooth muscle cells. 
Conversely, blocking PTP1B may stimulate angiogenesis but this hypothesis 
has not been tested yet.
In a heart microvascular endothelial cell line (HME), both PTP1B inhibition 
by a pharmacological component (AS279 Serono©) and mRNA interference 
stimulated cells motility in the absence of growth factors, and potentiated the 
effects of VEGF 50ng.ml-1 or PDGF 25ng.ml-1 on motility. Both strategies 
also lowered staurosporine-induced cell death.
In order to test the effects of PTP1B disruption on angiogenesis in vivo, we 
subcutaneously injected matrigel plugs containing VEGF 250ng.ml-1 (main-
tained for three weeks) in PTP1B-/- mice and controls. The density of vascular 
structures in matrigels tends to be higher in PTP1B-/- mice but did not reach 
statistical signi¿ cance. We then compared tissue remodeling and capillary 
density in infarcted hearts, obtained from PTP1B-/- or WT mice, 2-3 months 
after coronary ligation. We showed reduced collagen content (PTP1B-/- 
vs. WT= 12.5 vs 14.5%; p<0.05) and increased capillary density (+16.7% 
PTP1B-/- vs. WT; p<0.05) in the myocardium of PTP1B-/- mice. Interestingly, 
we observed an increased of VEGF receptor type 2 mRNA in PTP1B-/- hearts 
after coronary ligation which was not found in WT.
Our results thus demonstrate that reducing PTP1B activity stimulates angio-
genesis. The enhanced angiogenesis within the viable myocardium in PTP1B-/- 
mice with myocardial infarction may contribute to the reduced cardiac 
dysfunction observed in this model.
0112
Role of Indian hedgehog (Ihh) and Desert hedgehog (Dhh) in ischemia-
induced angiogenesis
Candice Chapouly [Orateur] (1), Fanny Robbesyn (1), Qinyu Yao (1), 
Danielle Daret (1), Isabelle Belloc (1), Eric Ducasse (2), Claude 
Desgranges (1), Dominique Breilh (3), Alain Pierre Gadeau (1), Marie Ange 
Renault (1)
(1) INSERM, U1034, Pessac, France – (2) CHU Bordeaux (Pellegrin), chir-
urgie vasculaire, Bordeaux, France – (3) CHU Bordeaux (Haut Lévêque), 
pharmacie centrale, Bordeaux, France
It has been described as embryonic hedgehog pathway is reactivated in the 
adult cardiovascular system under conditions of ischemia and that Shh gene 
therapie is effective in stimulating angiogenesis and tissue repair. Although 
the role of Shh in the developpement of embryonic vasculature and in the 
repair of adult ischemic tissue has been studied most, Ihh and Dhh were also 
assiocated with embryonnic vessels. We determine and compared the expres-
sion levels of three Hedgehog proteins in the muscle of patients with lower 
limb ischemia and in the tibial muscle of mice subjected to ischemia of the 
paw. Shh is not detected in the muscles of patients with chronic lower limb 
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The novel isoform CXCL12g binds heparan sulfate (HS) with the highest 
af¿ nity among chemokines and has been shown to promote in vivo leukocyte 
attraction with much higher ef¿ ciency than CXCL12a. We therefore analyzed 
the therapeutic potential of CXCL12 isoforms differing by their capacity to 
interact with HS in mice with surgically-induced hindlimb ischemia.
In the ischemic muscle, the electrotransfer of plasmid encoding for 
CXCL12g enhanced by 44%, 54% and 65% the ischemic to non-ischemic 
angiographic score, paw perfusion and capillary density ratios, respectively 
when compared to administration of empty plasmid (p<0.001, n=10). Of inte-
rest, these effects were signi¿ cantly higher than that of CXCL12a and was 
fully blunted by administration of mutated CXCL12g, selectively devoid of 
HS-binding capacity while the 3D-structure and both af¿ nity for and acti-
vation of CXCR4 were preserved. Injection of CXCL12g into ischemic hin-
dlimb muscle of nude mice combined with intravenous administration of 
human endothelial progenitor cells (hEPC) increased by around 50% vessel 
growth when compared to mice treated with hEPC alone or CXCL12g alone 
(P<0.001, n=8). Furthermore, in chimeric mice lethally irradiated and trans-
planted with bone marrow-derived cells isolated from GFP mice, electro-
transfer of CXCL12g enhanced by 400% and 130% the recruitment of GFP+/
BS1+ and GFP+/mac3+ cells, respectively into ischemic muscle compared 
to mice treated with empty plasmid or mutated CXCL12g (P<0.001, n=6). 
Finally, we have generated a knock-in Cxcl12 mouse encoding a Cxcl12 gene 
selectively mutated in the critical binding sites that disable CXCL12-HS inte-
ractions and showed that postischemic revascularization was hampered in this 
setting.
This study unravels, for the ¿ rst time, the key role of CXCL12g and the 
contribution of its interactions with HS-proteoglycans in postischemic vessel 
growth.
in Eahy 926 endothelial cell line using electron paramagnetic resonance tech-
nique. Among the molecules tested, isocalolongic acid (A1) and 2-deprenylrhee-
diaxanthone (A2) were able to induce endothelium-dependent relaxation of the 
aorta associated with increase NO production on endothelial cells. The maximal 
effect was achieved at 25 M. Then, A1 and A2 were incubated for 24h on 
human umbilical vein endothelial cells (HUVEC) at 0.25, 8, 25 M in order to 
study cellular processes leading to angiogenesis. VEGF (20 ng/mL) was used as 
a positive control. A1 increased whereas A2 decreased endothelial cell prolife-
ration, assessed by using CyQUANT® Cell Proliferation. Moreover, A1 did not 
have an effect and A2 decreased endothelial cell adhesion using crystal violet 
staining. Western blot analysis showed that A1 increased VEGF expression and 
A2 decreased ICAM-1 expression. Finally, A1 treatment promoted the forma-
tion of capillary-like network using Matrigel® assay. In contrast, A2 prevented 
the ability of VEGF in increasing the formation of capillary-like network.
Altogether, these data allow identifying isolated molecules from Clusiaceae 
with potential activity in modulating endothelium-dependent relaxation invol-
ving NO release. Interestingly, they underscore paradoxical effect of the two 
compounds on cellular angiogenic processes, A1 being pro-angiogenic and A2 
anti-angiogenic.
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